The varied pressures required for disruption of Neisseria gonorrhoeae and other species of Neisseria when the Sorvall-Ribi refrigerated cell fractionator is used in the preparation of cell walls and cellular protoplasm are reported. Optimal disruption pressure for the gonococcus was considerably less than that required for other members of the genus Neisseria. Pressures varied from 8,000 psi for N. gonorrhoeae F62, colony type 4, to 22,000 psi for the nonpathogenic Neisseria-N. sicca, N. flava, and N. catarrhalis. Representative electron photomicrographs are shown.
Disruption of bacteria to obtain their main morphological elements-cell walls and protoplasm-for the purpose of chemical, immunological, and serological examination has been accomplished by various procedures, including ultrasonic disintegration, grinding with abrasives, freeze-thawing, shaking with glass beads, and high-pressure extrusion (1, 2, 4, (6) (7) (8) (9) . For the investigations reported here, the last method has been employed, and the Sorvall-Ribi refrigerated cell fractionator (3) was the apparatus of choice. With the aid of this device, pressurized bacterial suspensions were released under carefully controlled pressure and temperature at the orifice of a pressure cell whereby the bacteria were disrupted by the sudden reduction in pressure together with shear forces upon extrusion from the needle valve. Pressures were selected which permitted the cell walls to be merely cracked without excessive fragmentation. In addition, the temperature at the orifice was maintained between 4 and 10 C to prevent denaturation of the important antigenic fractions by heat (3) . The shell-like cell walls were separated from the soluble cell components by differential centrifugation.
Because of the rapid rise in the incidence of gonococcal infections and in an effort to develop used the cell fractionator for cellular disruption as the preliminary step in the separation of cell walls from piotoplasm. This paper describes the application of the disruption procedure to N. gonorrhoeae, N. meningitidis, and nonpathogenic Neisseria species. The optimal disruption pressures are reported, and representative electron photomicrographs are shown.
MATERIALS AND METHODS
The following cultures of Neisseria were examined: N. gonorrhoeae F62, colony types 1, 2, 3, and 4 (5); N. meningitidis group B; Neisseria sicca; Neisseria flava; and Neisseria catarrhalis. Each strain was cultured on GC Medium Base (Difco) enriched with a defined supplement (10) . After 18 hr of incubation under increased carbon dioxide tension (candle extinction) at 35 C, the bacteria were prepared for disruption.
The bacterial growth was scraped from the plates with a glass "L" rod, suspended in distilled water, and dispersed by pipetting. All further processing was carried out at 4 C. The bacterial suspension was centrifuged for 30 min at 5,000 X g, and the resulting sediment was suspended in distilled water (200 mg of wet weight of cells per ml).
The pressure in the cell was increased from 5,000 psi in 1,000-psi increments. During the entire period of this study, the needle valve of the pressure cell was cooled with nitrogen gas chilled to -50 C to maintain the temperature of the effluent at the outlet between 4 and 10 C. The effluent from the cell was examined electron microscopically after each increment in pressure until optimal disruption was obtained. 
RESULTS
The optimal pressures for disruption of Neisseria cell walls are shown in Table 1 . Although all organisms examined were of the same genus, optimal disruptive pressure varied from 8,000 psi for N. gonorrhoeae type 4 to 22,000 psi : l for the nonpathogenic Neisseria-N. sicca, N. flava, and N. catarrhalis. N. gonorrhoeae F62 types 1 and 2, were disrupted at 12,000 psi and type 3 was disrupted at 10,000 psi, whereas N. meningitidis group B was optimally disrupted at 18,000 psi.
The electron photomicrographs ( Fig. 1 and 2 "insoluble" and "soluble," this is a dubious _ distinction. Precursors of the cell wall, capsular material, and finely particulate cell wall fragments undoubtedly appear in the so-called protoplasm fraction. In this sense, the terms "cell wall"ã nd "rotoplasm" refer only to physical characteristics of the bacterial material, the proto- Additional work is in progress to identify and characterize antigenic components of the cell wall and the protoplasm. By such detailed analysis of the pathogenic and nonpathogenic Neisseria, it is hoped that specific antigens can be found which are important in the human immune response to gonococcal infection and which will aid in the development of a serological detection system for N. gonorrhoeae infection.
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